Isobolographic profile of interactions between tiagabine and gabapentin: a preclinical study.
Combining the use of some antiepileptic drugs (AEDs) in patients with epilepsy can result in interactions of a pharmacodynamic or pharmacokinetic character. To quantify the profile of interactions between tiagabine (TGB) and gabapentin (GBP), two novel AEDs influencing the GABAergic neurotransmitter system, an isobolographic analysis was performed in the maximal electroshock seizure threshold (MEST), pentylenetetrazole (PTZ)-induced seizure and chimney tests in mice. TGB and GBP injected alone dose-dependently raised the electroconvulsive threshold in mice, which allowed the evaluation of TID(20) (the dose increasing the threshold by 20% compared with controls) in the MEST-test. TID(20) values for TGB and GBP alone were 4.3 mg/kg and 70 mg/kg, respectively. On the basis of isobolographic calculations, TGB was also co-administered with GBP at three fixed ratios (1:3, 1:1 and 3:1) of their respective TID(20) doses. The isobolographic analysis showed that all three combinations of TGB with GBP exerted supra-additive (synergistic) interactions in the MEST-test in mice. Likewise, TGB and GBP injected alone suppressed the clonic phase of PTZ-induced seizures, with (effective) doses protecting 50% of the animals tested against clonic convulsions (ED(50)) for TGB and GBP of 0.9 and 199.3 mg/kg, respectively. Moreover, the two-drug combinations at the same fixed ratios of 1:3, 1:1 and 3:1 in PTZ-induced seizures also showed a tendency towards supra-additive (synergistic) interactions. The adverse (neurotoxic) effects produced by TGB and GBP alone or in combinations at the same fixed ratios of 1:3, 1:1 and 3:1 were evaluated in the chimney test. The (toxic) doses evoking motor impairment in 50% of animals tested (TD(50)) for TGB and GBP alone were 13.6 and 979.6 mg/kg, respectively. The isobolographic analysis showed the interactions between the AEDs to be additive in this test. From a preclinical point of view, the interactions observed experimentally showed that the combination of TGB and GBP, due to a synergistic anti-seizure activity of the drugs, might provide adequate seizure control in patients with refractory epilepsy.